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A bstract : A standardized rapid method for inoculating pigeonpea seedlings with Fusarium udum was developed 
to study host plant resistance under controlled conditions and to demonstrate'the pathogenic variability in two 
Fusarium udum isolates.
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F usarium  w ilt caused  by Fusarium udum 
B utler is an econom ically  im portant disease o f  
p igeonpea [Cajanus cajan (L .) M illsp.] in the 
Indian  subcon tinen t and A frica  (K annaiyan et. 
al., 1984). N ene et al. (1981) described field- 
and po t-screen ing  techniques to  identify  sources 
o f  resistance to  w ilt. H ow ever, these m ethods 
w ere no t satisfactory  for studies on pathogenic 
variab ility  in F. udum  isolates, and inheritance 
o f  w ilt resis tance  because o f  varia tion  in the 
num ber o f  days required  for w ilting am ong plants. 
A lso, nearly  60-90 days w ere norm ally required 
for w ilting  o f  all p lants in the w ilt-susceptible 
cultivar, ICP 2376. Therefore, a root-dip technique 
w as developed fo r rap id  screening o f  pigeonpea 
genotypes for w ilt resistance and to determ ine 
the pathogenic variability amongst F. udum isolates.
M A T E R IA L S  A N D  M E T H O D S
Single-spore culture o f  F. udum from  w ilted  
p igeonpea p lan ts w ere m aintained on acidified
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Research Institute for the Semi-Arid Tropics (ICRISAT),
(pH 5) potato-dextrose-agar in culture tubes. Of 
them , isolates 1 and 2 w ere used for inoculations. 
Seeds o f  p igeonpea test genotypes (ICP 2376, 
ICP 8518 and ICP 6997) obtained from  selfed 
plants w ere surface sterilized w ith 2.5 per cent 
sodium  hypochlorite for 2 m in. The seeds were 
sow n in polythene bags contain ing autoclaved 
river-bed sand. Seven-day old. seedlings w ere used 
for testing  (Nene et al., 1981).
R o o t-d ip  te ch n iq u e
The fungus w as m ultip lied  in 100 m l potato- 
dextrose-broth in 250 m l conical flasks tha t were 
p laced -on  a rotary  shaker for 7 days at 25°C. 
T he entire fungal contents o f  each flask  was 
m acerated  in a W aring b lender for one minute 
and then  u'sed as inoculum . R oots o f  the test 
seedlings w ere d ipped in  the inoculum  for 1 min. 
The seedlings w ere then transp lan ted  in  15-cm 
plastic pots containing autoclaved sand, Vertisol, 
or A lfisol soil. Uninoculated seedlings transplanted 
in un inoculated  sand or so il served as control.
P o t-c u ltu re  techn iques
The fungus w as m ultiplied on 100 g o f  sand- 
p igeonpea m eal m edium  in 250 m l conical flasks
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at 25°C  for 20 days. A  fungus-soil m ixture was 
prepared as described by N ene et al., (1981) by 
m ixing 200 g o f  the inoculum  w ith  2 kg  o f  
autoclaved sand, V ertisol or A lfisol. The soil 
m ixture w as p laced in 15-cm plastic pots and 
w atered. Surface sterilized seeds w ere sown in 
the fungus-infested  soil m ixture. A lso, 7-day old 
seedlings w ere transplanted  in the soil m ixture. 
Seeds sown or transp lan ted  in uninoculated  sand 
or soil served as control.
Three pots or replications w ere used for each 
treatm ent in each inoculation  technique. Each 
pot had  10 seeds or seedlings. The pots were 
p laced  in a grow th  cham ber at 30°C  under 
fluorescent light (cool, 120-cm long tubes, 40 
W) w ith 12 h day length. Test plants w ere watered 
daily w ith  sterile deionized w ater to  keep the
sand or soil moist. Observations on w ilt incidence 
w ere recorded at 5-day intervals. The experim ent 
was repeated tw ice w ith reproducib le results-.
The roo t-d ip  techn ique w as then  used  to 
dem onstrate the pathogenic v ariab ility  in tw o 
isolates o fF . udum. Five p igeopea genotypes (ICP 
8863, -12737, -8518, -6997 and -2376) w ere used.
R E S U L T S  AND D IS C U S SIO N
In the present studies, genotypic differences 
in tim e taken  for w ilting  o f  p ig eo n p ea  w ere 
observed (Table 1). There w as no effect o f  soil 
type on w ilting o f  the three cultivars in the root- 
dip technique (Table 1). H ow ever, it w as easier 
to transp lan t seedlings in sand than in A lfisol or 
Vertisol. There was a considerable delay in wilting
Table 1 : Time required for wilting in three pigeonpea genotypes using the root-dip and pot-culture techniques 
at ICRISAT Center, 1985
Inoculation
treatment
Days to wilt*
ICP 2376 ICP 8518 ICP 6997
Root-dip technique
Sand 26 (91.7) 20 (100.0) 26 (100.0)
Vertisol 26 (100.0) 26 (100.0) 26 (100.0)
Alfisol 26 (96.7) 20 (100.0) 26 (100.0)
Pot culture technique
Direct sowing
Sand 56 (53.3) 51 (33.3) 60 (33.3)
Vertisol 0 (0.0) 60 (20.0) 0 (0.0)
Alfisol 51 (53.3) 60 (60.0) 56.(33.3)
Transplanting
Sand 41 (85.0) 26.(86.7) 41 (73.3)
Vertisol 51 (80’0) 46 (86.7) 60 (53.3)
Alfisol 41 (93.3) 46 (86.7) 46 (93.3)
Inoc. x Soil x Genotype
SE ± 7.3 (9.19)**
CV (%) 40.0 (25.3)**
Figures in parentheses denote maximum wilt incidence (%).
* Wilt-resistant genotypes, ICP 8863 and ICPL 8356, showed no mortality. 
**Based on angular.transformation.
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o f  pigeonpea plants in the pot-culture techniques—  
direct sow ing and transplanting  (Table 1). Also, 
w ilting w as not uniform  w ithin each genotype. 
In the roo t-d ip  technique, over 90 per cent w ilt 
incidence was observed in 20-26 days in the three 
genotypes (Table I)  and w ilting  w as uniform  
w ith in  each genotype. ICP 8863 and ICPL 8356 
d id  no t show  any m ortality . These lines w ere 
also resistant in field screening at ICRISAT center 
(Nene and Kannaiyan, 1982). The root-dip technique 
was successfully  used to  study the inheritance o f  
resistance to F. udum in pigeonpea. The technique 
is used rou tinely  in greenhouse experim ents.
Isolate 1 o f  F. udum  obtained from  the wilt- 
su sc ep tib le  cu ltiv a r IC P  2376  is com m on at 
IC R ISA T Center, Patancheru. The cultivar ICP 
8863 w as resistan t to w ilt in field, greenhouse, 
and laboratory-screening tests to isolate 1 (Nene 
and K annaiyan, 1982). D uring 1985-86 sporadic 
w ilting was observed in ICP 8863 at ICRISAT 
Center. Isolate 2 w as obtained from  w ilted plants 
o f  ICP 8863. ICP 8863 was resistant to  isolate 1 
b u t h ig h ly  suscep tib le  to  iso late  2 (Table 2) 
indicating  the presence o f  races in F. udum.
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Table 2 : Per cent wilt incidence in five pigeonpea 
genotypes inoculated with two Fusarium 
udum isolates by the root-dip technique
Genotype Wilt incidence (%)*
Isolatel Isolate 2
ICP 8863 0 100
ICP 12737 50 0
ICP 8518 100 100
ICP 6997 100 100
ICP 2376 100 100
♦Wilt incidence at 30 days after inoculation.
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